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wilgtJ'mjanwaitQdn^l.^i'adn^vitj^m^'a^'iiQpi'aliJu ^ 

* GFR ® 


<u 


1. wibsmwn'm'liawAiInfi (renal damage) finri'anturm 3 ifi'em 

'ansssS'a^ifnmfnf'a^'M'a'alpi (GFR) wfliiniavilr'a'Uinlfl 
Sanianismw^'aUTi'avm-a 

2 / 

1.1 ^ii'Qs c ^u^Qn3vi0(?iiJni'Eidn^ c w'a&j 2 tw 3 \>f\m 

- i?i?Qs < iAiu&nj2ul < uiJ^^nQ^ (albuminuria) 

* Urine AER > 30 mg/24 m *ACR > 30 mg/g 

* Protein dipstick > 1+ *microalbumin dipstick + 


- i?i?Qs < iAium(?im'EH?iu(?i^ 6 luif^^nQ^ (hematuria) 

- ^Qn^S^iiJnSu'a^ml'Eiu? (electrolyte) mnflsnnvtalflSmJnfl 
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„ ^ „ j- .- /mslpiwpiilni 

^ GFRa^ia-3 


<u 


1. witasmSmQslflWAilniitnufiiaiaflnmn'u 3 ifi-au 

41 

an^sjjfliarinnfns'a'a'ii-a'a'lpi (GFR) wpiilnpivit'a'ljjnl^ 
Sah«Juspn»j'ii-a”l^ii'aviS'3 


^ I ^ os l ox <T O 6\ ]/\ 

.z pifQs^u^iQiww^iJnpivn^f^^QViEn mu ^^Fi^n^nQQT^iAiun^un mL ph 

q 

Cta, wl'Eitpi^L^Q 

2/ I 

1.3 ^fQ^TAiu^Qi^S^iJnSyn^^^n^ WQVin^iAi^nfi^/inTAisnnw^nnf^n^ifl'am'al^ 


1 /1 ^ I Q-^=5v 1/12/0/ I OX I I Ul 

.4 a>iiJ?^QPinn?L^?uwnpi^iJ«rmn£jm 

<u 



/ms'lpmmJnfi 

GFR 


1. wibavSwnnQsT.fltifltlnliinuiaiaiaimmn'u 3 ifi-au 

QJ 

, a'i^^s;Ji-api?nmfn?-a'3'?i'a-a 1 lpi (GFR) wpiilnpivif-a'ljjnl^ 


2. wibaviS GFR < 60 ml/min/1.73 m 2 

fleipi'anmrm 3 Ji-au 
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Normal Kidney 


Presence of 
risk factor 



Renal Damage/^GFR 
( Nephropathy) 


Progressive Renal 
Damage 

(CKD progression) 


ESRD 

(pre-dialysis) 



1. femtnvmvj 

qj 

3. mtm'innri 60 TItuIiI 

q 



SLE 


6 . tfflwoVqlimwsn tsAmmqfm vilta 
lamSflAiaotaSm 

_ a> a/ a/ a/ - 

7. T?Rpi^i,30^iJiJvn'3m‘ujir^«nQSi«iQ^u‘ui^nvi^n£jR?^ (>3 a?V^) 

8. ^?Qs < ^ii5QT, < u^iJiJvin'3i,^ < u , Lr^^nQ^ 


9. 

10. wi]Q£jvn,ili?iJSjnLmiJQi?m^3j NSAIDS w0m?Mmsnslpiiilu 

qj q 

(Nephrotoxic agents) 

11. ufefumvi 

qj qj 

12.i?i?Q'q < ^ufi'3‘un <5 l < u , lpijjnnnQn 3 mu,wiiwulil 


m?iiihnaiJ£nmfliia4T3fi1fl 

Glomerular diseases 

Diabetic kidney disease, autoimmune diseases, systemic 
infections, drugs, neoplasia 

Vascular diseases 

renal artery disease, hypertension, microangiopathy 

Tubulointerstitial diseases 

urinary tract infection, stones, obstruction, drug toxicity 
Cystic diseases polycystic kidney disease 

Diseases in the transplant 

Allograft nephropathy, drug toxicity, recurrent diseases, 
transplant glomerulopathy 



V 


m©tn 


gy 

m fun?! m ? q ^ “aatf Fil PUf-a f •a 

I _ a/ 

Fmmiimiiassnivm^smfFiWIkifa 

q 

iFi?B'3S0vn> , al,'un'i?Q^'a£iu«s:Rpin?€i'a 


uuQvmnnfWfQ^ffon?€wuasQ(tair£i 

gy 

m?uija?sas; < ii , aat?Fii.i,«sfs;mjFm§j‘3'ui.i.fat?Fi1,Pii,l''a?a 





1. : vnm Creatinine, eGFR 

2. pifQ^^nQs: albuminuria 



(option) 


fmemfuaefi 

(estimated GFR : eGFR) mti 

rn??i?Qs?^mjiHl'U'aSw < uluLl'ai?i (Serum Cr) uasm'UQtuAQEj 
awm? “CKD-EPI (Chronic Kidney Disease 
Epidemiology Collaboration) equation" 



aumi CKD-EPI munmjjmmfiBragmmiLaflMmaafl 


mrt 

7gpfufl1u9PiuijlwiiaPl (rns/dL) 

flam's 

vim 

s 0.7 

eGFR = 144 x (SCr/0.7) "°' 325 x (0.993)^ 

>0.7 

eGFR = 144 x (SCr/0.7)" ™ x (0.993)^ 

m£j 

s 0.9 

eGFR = 141 x (SCr/0.9) ' MU x (0.993)^ 

>0.9 

eGFR = 141 x (SCr/0.9)" ” x (0.993)^ 














fmllm serum creatinine vMQml enzymatic 

I I 

method iri'amjjFmjjusj'uynl’umfiJj^i.S’UFin eGFR 


rmn^mtiwa serum creatinine rm'nmfl'umvififtejw 
2 pmvrm nm serum creatinine ivinnu 1.01 mg/dL 

eGFR vi?n^n?vflflm , UQEU L°du 

eGFR (CKD-EPI) t^Bvnbmfl'u ml/min/1.73m 2 

?n3Ji?n1,^i?i?m < uQfu eGFR lir| lH 11 m wm? “Thai 
estimated GFR equation" 


fmemDilfrfms 

imneHisJviifmmpmflifOTns Q'l'O'osiiJ'uuiiiimjfni'D mfum 


1. 2. fljQstiJ?SuluifMnQ£ 








Urine dipstick 


UA microscopic examination : RBC > 5 
cells/HPF uasljJCi^'uvi^0 , uvi^n}jn?mnnT,Mi,npiw0iJQn9Q'3 n-alli 

rmFmjJwmJniPi 


UA : protein >1+ 






q 

□ fi?qs urine albumin-to-creatinine ratio (ACR) snnm?mu 
spot morning urine fhwm > 30 mg/g uaemnU/ms 
albuminuria wa 

□ AwifaenosaTimj microalbumin (cut-off level: 20 mg/L) 

fhwmiluinn ueiwdnJj/mt albuminuria 


«o?ei-api?Qwan 1-2 3 iHau vnnmj albuminuria 2 T,u3 a fa na 

dnij/mstamAtlnpi 



fmcmfuSoftiias 

ferns 
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• nnpijQsilfiPiuauLfeieinQ^u^QnjJWPiiJnpi 

2 / 

linfllVbi'^aQfln 3 ilem irinlj < umiFm3-j wpuJn^^njjnftiT.w 
m?QW , B£jdnwiJQ£Jifl‘ut?pilpii?'a! r '3 
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NORMAL KIDNEY 


Presence of 
risk factor 



Renal Damage /GFR 
( Nephropathy) 


Progressive Renal 
Damage 

(CKD progression) 


ESRD (pre-dialysis) 


— Pre-dialysis -** Dialysis -> 

CKD stage II 

I CKD stage Ilia 

CKD stage II! b 

N 


- > 

Time 


<oi cu 

3 cuClos 


GFR (ml/min/1.73 m 2 ) 

1 

Imw^iln^u^sjGFR iJneivilrmwaj 

>90 

2 

IdWAiInfluas GFRfiflsmafru'aa 

60-90 

3a 

GFR 

45-59 

3b 

GFRa'^tlTuna'n-wnn 

30-44 

4 

GFR 

15-29 

5 

q 

<15 vftaRRT 


GFR 

(ml/min) 


60 


45 


Normal 

or 





CKD classification 

• Cause of disease 

• GFR category 

• Albuminuria category 

"CGA staging" 

- links to the risks of adverse outcomes including 
mortality and kidney outcome 



Examples of systemic diseases 
or conditions affecting the 
kidney 


Examples of primary kidney 
diseases (absence of 
systemic diseases affecting 
the kidney) 


CGA staging 

Glomerular dsease 

Diabetes, systemic autoimmune 
diseases, systemic infections. 

Ui jys. neoplasia (including 
amyloidosis) 

Diffuse, focal or cresentic 
proliferative glomerulonephritis; 
focal and segmental 
gfomerulosdercsis: 
membranous nephropathy 
minimal change disease 

Cause 

Tubulointerstitial 

disease 

Systemic infections, autoimmune, 
sarccWoisis. diugs, urate, 
environmental toyins (lead, 
aristolochc acid) neoplasia 
(myeloma) 

Urinary-tract infections, stones, 
obstiuction 


Vascular disease 

Atherosclerosis, hypertension, 
ischemia, cholesterol emboli 
systemic vasculitis, thrombotic 
microangopathy systemic 
sclerosis 

ANCA-associated renal limited 
vasculitis; fibromuscuiar 
dysplasia 


Cystic and 
ccngenital disease 

Polycystic kidney disease. Alport’s 
syndrome, Fabry’s disease 

Renal dysplasia, medullary 
cystic disease, podocytopathies 


AJbOreviabom ANCA *ntin*utrcphil cytoptosmc arvttxxf), CKD cNooickidr*y dii*3$* Gh giawuonepfvnrtu 

Go*>©t>c dteojfroc arq not ccr>c»doroo sopa'atoly bocauco wm# d<coa&ot in oath catogo*y y ‘° «<w rocogncod k tuwig )©rvottc 

•Note there are many otferevtl waye «n which to classify CKD rbw» method o\ separating syitenw; end primary 

kidney Ctutai** ft ont) one prc*o**d by the KDK30 Work Goup, to aid tn conceptual approach 

Reproduced with permission from KOIGO KOIGD CKD GL Wort Group Kl Suppl 2013; 3: 1-150. 







CGA staging 
GFR 


GFR 

category 

GFR 

(ml/min/1.73 m ! ) 

Terms 

G1 

I £90 

Normal or high 

G2 

60-89 

Mildly decreased* 

G3a 

4b-by 

Mildly to moderately decreased 

G3b 

30-44 

Moderately to severely 
decreased 

G4 

15-29 

Severely decreased 

G5 

*15 

Kidney failure 


Abbreviations: CKO. chronic kdney disease. GFR glomerular filtration rate 

•Roloti/c tc young adult lovol 

In the absence of evidenced kidney damage, neither GFR category G1 ncr G2 fulfill the crteria 
forCKD. 

Reproduced with permission from KDIGO KDIGO CKD GL Work Group. Kl Suppl 2013; 3:1-150 







Category 

AER 

ACR 

(Approximate 

equivalent) 

Terms 



(mg/24h) 

(mg/mmol) 

(mg/g) 


CGA staging 

A1 

<30 

<3 

<30 

Normal to mildly 
increased 

Albuminuria 

A2 

30-300 

3-30 

30-300 

Moderately 

increased* 


A3 

>300 

>30 

>300 

Severely 

increased** 


Abbreviations: AER. albumin excretion rate; ACR. albumin-to-creatmine ratio; CKD, 
chronic lodney disease 
•Relative to young adult level. 

•‘including nephrotic syndrome (albumin excretion usually >2200 mg/24 hours (ACR 
>2220 ing/y, >220 mg/mmclj) 

t Note that where albuminuria measurement is not avaiable. urine reagent strip 
results can be substituted 


Reproduced with permission from KC'IGC KDIGO CKD GL Work Group Kl Supcl 2013 3 1-150 







Examples 


Cause 

GFR 

category 

Albuminuria 

category 

Criterion for CKD 

Diabetic kidney disease 

G5 

A3 

Decreased GFR Albuminuria 

Idiopathic focal sclerosis 

G2 

A3 

Albuminuria 

Kidney transplant recipient 

G2 

A1 

History of kidney transplantation 

Polycystic kidney disease 

G2 

A1 

Imaging abnormality 

Vescouretera! reflux 

G1 

A1 

Imaging abnormality 

Distal renal tubular acidosis 

G1 

A1 

Electrolyte abnormalities 

Hypertens ve kidney disease 

G4 

A2 

Decreased GFR Albuminuria 

CKD presumed cue to 
diabetes and hypertension 

G4 

A1 

Decreased GFR 

CKD presumed cue to 
diabetes and hypertension 

G2 

A3 

Albuminuria 

CKD presumed cue to 
diabetes and hypertension 

G3a 

A1 

Decreased GFR 

CKD cause unknown 

G3a 

A1 

Decreased GFR 


Reproduced with permission from KDIGO KOIGO CKD GL Work Group Kl Suppl 2013: 3: 1-150 


Normal Kidney 


Presence of 
risk factor 



Renal Damage/GFR 
( Nephropathy) 


Progressive Renal 
Damage 

(CKD progression) 


Prognosis of CKD by GFR 
and Albuminuria Categories: 
KDIGO 2012 


o 


G1 

Normal or high 

>90 

G2 

Mildly decreased 

60*89 

G3a 

Mildly to moderately 
decreased 

45-59 

G3b 

Moderately to 
severely decreased 

30-44 

G4 

Severely decreased 

15-29 

G5 

Kidney failure 

<15 


ESRD (pre-dialysis) 


Persistent albuminuria categories 
Description and range 


A1 

A2 

A3 

Normal to 
mildly 
increased 

Moderately 

Severely 

increased 

increased 

<30mg/g 

30-300 mg/g 

>300 mg/g 

<3 mg/mmol 

3-30 mg'mmol 

>30 mgmmol 


I 


Low risk 


Moderately 
increased risk 


High risk 


Very high risk 
























Summary of 
relative risks 
from 

continuous 

meta-analysis 


ACR of <30 mg/g or strip negative 
ACR 30-299 mg/g or strip 1 + 


16 - 
8 - 
4- 
2 - 
1 - 
0.5- 


All-cause mortality 


—i—i—T—i—i-1—r 

15 30 45 60 75 90105 120 
ACR >300 mg/g or reagent strip >2 + eGpR m|/mjn pe ,, 73 ^ 


16- 
8 - 
4- 
2 - 
1 - 
0.5- 


Cardiovascular mortality 


•• 




15 30 45 60 75 90105120 
eGFR, ml/min per 1.73 m 2 


15 30 45 60 75 90105 120 
eGFR. ml/min per 1.73 m 2 


15 30 45 60 75 90105120 
eGFR, ml/min per 1.73 m 2 


15 30 45 60 75 90105 120 
eGFR. ml/min per 1.73 m 2 


End stage renal disease 

8192 - 

o: 1024 - 
1 256 - 

1 64 - 
# 16- 
< 4 - 

1 - 
0.5- 


Progressive CKD 

256- 


64- 


16- 


1 

0.5 


Acute kidney injury 























Normal Kidney 



Presence of 
risk factor 



Renal Damage/GFR 
( Nephropathy) 



Progressive 
Renal Damage 
(CKD progression) 


V 

CKD progression 


GFR (G1-G4) Xmr\ > 25% iifttph eGFR 


(Rapid progression) 




eGFR >5 ml/min/1.73m 2 /fl 


ESRD (pre-dialysis) 
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Thank you for your attention 



